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and an electron, with an outer structure resembling normal helium,48
and.an electron defect in the next to the outer shell which, normally
is the outer shell.

If an excited helium atom which has not picked up an extra electron
collides with a similar atom, the electron affinity of each atom causes
an attraction resulting in the formation of He2. Lenz49 has already
attributed the excitation of a band spectrum of helium in a strong
discharge to the presence of the helium molecule.

There is no tendency for a normal argon atom to become negatively
charged. However, in the Moore tube light, the pressure at the anode
may'be double that at the cathode (measurable with an ordinary mer-
cury manometer) on account of the drift of negatively charged argon
atoms. The argon atom is excited and an electron is driven to the
second orbit. In this condition it attracts another electron, forming a
metastable configuration with a helium-like outer structure and an
electron defect in what was normally the outer shell, the whole being a
negative ion.

Franck and Grotrian suggest that in a manner similar to the for-
mation of negatively charged atoms of rare gases, negatively charged
atoms of metals may be produced. The valence electron of a sodium
atom, for example, may be ejected to the 2 p2 orbit, where the atom as aw
whole may possess an electron affinity and may become a negative ion,
while there is no tendency to such a condition as long as the valence
electron remains in its normal orbit.

The mercury stream experiments are accordingly interpreted as
follows. The radiation of wave-length X 2537 is absorbed by the atom
with a resulting ejection of an electron to the 2 pa ring. Ordinarily
this electron would return to normal in 10~8 seconds with an emission
of the line X 2537. Practically no displacement of the illuminated spot
would be detectable. Franck and Grotrian confirmed this fact by
employing a low pressure in the absence of any foreign gas. At higher
pressures, however, the short-lived excited mercury atom may collide
with a normal mercury atom, forming the molecule Hg2. The excited
atom which possesses an electron affinity is the negative component in
- this compound. It has in the union a helium-like outer shell, completed
by a valence electron of the normal atom, and an electron defect in the
next to the outer shell. The normal atom is the positive constituent
like .Na in Nad, This new molecule possesses a temporary stability

^Possibly more,exact considerations would make the resemblance closer in, that the
oroits oi tne outer pair would be crossed, as illustrated bv Figure 11
49 Verh. Pnysik. Ges., 21, p. 632 (1919).diation can not have a shorter wave-length than
